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3. ****** 2 tffifcflStt*. jffi£/ll*## 

Att***ftft«**it«l*; #£, JWPfiiS-^aftfEl*, it 
^*te*A*tt-§K*tlV , inabt««itbftft; iff J., 

^ Wit e b * * * *t#* ft $ *k * ft ft i* ft * ft, i 
*ii4*fifijtv Bt, &*iij5-$&*ft£fc&#te 

fiftjfcfto 

ft«^*^fe**#f-J?fii^ft#ftfflA#A f /*4tf3££t 
ftft#, ^***4*#fWit*F1llttft**fl«fJffaBI1llLEtffl 

nftttTHl ft*; 
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* ft * ft * t r * f - TH 1 , H g f J jff it & * ft K Jk fk it 3 - >N « 
1*4** ft, *n***tt*lr/jNfTHl f «Jtt«0fiiifc#ft# 

JB*iftK*ft*«4#*lt»ltlilft. 

7- 6 + #n£fti£&, *i4-##«: 

f -^n«tTH2 ft*, ih*, TH2 /jNf-THl; MJ., 

Sftffil^ilt***, *P*TH2<r<THl, X>|&lM0ri£&&ftftXK 

ft#t4ttte*ttJttr ft**; 
flRttTHl ft*; 

^*te^fiift^ti*f r^niMTHl inttttft; #JL, *p 
***tt*tr*f TH1, WiSiM^it^^^ift^tftS* 

TH1, J«^ff3tit#**ttJHS*ftttft# # 
9. ft#fe«*#8 tJffitfttt*, 
*^^n*ttTH2 ft*, **t,TH2 /Jn^THI; ffiJL, 



-3- 



£-nBUfcTH2 fattim, *P*ft#ttAf: r /Jn^TH2, « 

*P*TH2< r< TH1, W^i£it#*ftftft*ft. 

**#f*it^**lt#*«fIlftEtffl1lt1lrAftft«. 
+, B&#£ftft*tfe#t£fti£& e 

life * * tt ft ItDttinfe * ft i£ & 0 
*^fe^f-^fi£^t^S*ft®aE + ®^ft4ft^«, 

ffl * * # * * B ft it iJj ft #ri£ ft *t ft % ft J* B ft Jff 

a. ft xt ft * tif p #ri£ H ffl ft * fi at f ft Jkffcttoft *p, IX j* 4 JJf 

i£ft*'f£*f r fti£& 0 

13. ft#fe*J*#ii + #ri£fti£&, M*$£B 
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te2PIft*ft#********ilttjF*k*tS:*TCi; 

&«S£tt>ftM, *i±AL^fi£***ft* TCI *d TC2 
TC2 t,&#*&#ft 0 
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******** TCI *0TC2 + , *i*fti.Wft*lt; W 
5 M, TC2 t4*ftfi*fto 

& it *fii# Utt, JkHft£fe ft ft it II * r k &lt V o 
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ifc W # 



ft*tt-*fWfr**+, (W*p, 16X16 >Mfc*te) 

*ft*^)(ltt*ftjE*#lt«, M*«L»*«HftiKft*, lift* 

f i£l»f- £ £&&#ftft#ft« 0 Werner Keesen f A* 1989 #• 
2^21 B«#ft No. 4807033 £1**1+, 

3#*#B1lU4<fc(#jt), &Jh, iMfi**, ttj*4ft#E£*« 
E#W1!*#tt#ttft*fiL#. 



iibim«i, *2ra^iiti5]±ftrtftifts»js:igft 0 fcsra 

iP**^**^:**^^ *J£ffl, attest 
R « * * * $ W rt*#fr#J/ilftUMt H ft * o 

9 i ***B«tt*#1t*ft-***ft»*ft**, ii# 



m 4 #^tt£«ffl 2 +7Gfr 26 ft, *&t£R|f£i£&ft#€ 

i; 

ffl 8 ffl 7 +i±«6i ftijLfl®; 

9; 

S io #£l*it$fJ3f a9i£& + ir$#& V fti££#}i 

So 

ii#1»- | i-#<itt*J-J-T4 No. 5247363 i 
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*S 10 ±. 1t* in Jit ft £)4fr (FEC) 12 ±, 

12 #*«*«<lllA«iE#»aijt+^f5| 
*ft**t. teE «4l«ft#^FEC 12 Anijii**^!* 14 

±, T*«^*14AFEC)»^ftl2*i|)taL**3ltttft»lt#, * 

(FCS) g 16 ±, ig#<9& 16 ft«Ht* n a 

*E«tfttft#*«**fliEttJM*. 

FCS 16 fcfNLfrflD, ^#**^#34*fi*5ft 

«ft#*«ftJt*flr^ ED -feii ATGfr 18. TCfr 18 -ftfi^f * 



1993 ^ 2 13 0&£, Jf?ijT# 08/017 455,#lt Apparatus 



For Concealing Errors in a Digital Video Processing System 



* fit & ft?ft«i*UI JR » t » «*r * H **J * it # 

(RCA 86409A), jfcfr 18 te^*«ft*IS:i|*i#4|#a& ED &A 

*ff«*20 o *4i#i£»raft*Aft*ft # «*p l £#*ft«*s. 

£fttt«T, *Htf+#*fflftEftE*£ 

A«-^*#ttK*t€*26 to 



T«***4t»|[mt^#ifi!i**^tt«*4tl«iR. 
S 3 B 2 + *4tftjfcft£ 26 ->N**WttJS» 

to S 3 t, 30 ^ 31 /A&ffi^fit&TOM 
&«Tft«# 0 ^*|J$7C30^31 ttftaatfffirit, WflMlfctf 



5 



«£tt(«*P, ^ftffi#TR 
- y h*!l-J L **4E.***BfflBIEittttt;«'ttii*, 

TR tttt^ftii^, £&££#B^n TR + M ft ft # t4. 

*J ffi S R if ft »«L *ifctt«T » » *. SHftMl * 
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£ fij fp 1*1 * ft a* , * « ** ft 7 £ # * fcft ffl * it a A 

^ ft # S 41 * ^ « ft S W ^ ft * » 0 

S4 W**BBft»S;*iB^«t4*4ll»i«ttt*. ?WfcJJf* 

#AN**£J#/flft€*[«*P, °T/A CA 95035 Milpitas(*^*# 
*f) tftC-Cube Microsystems (C - £3Mfc£ SJ) £fijft 

CLM4100 £«frjjQi££ft] ftftfrt, *#, "Tttfl/iiJM^fc 

& $ & ft £ j 'J it it ft * 1 1 «t $ * FFT f o & ft it f 1 of $ & 
£$&IDCT. 

ftftft««»40, ttft^iE £&-ii 

4»iR»#J*40 ft&f'JT, **t3l* 42 i^ff fflftfr 

*f . & * ft * ft a ft (DSP) »T * , W *P ? N A Texas ( # J ftf ) 
W Dallas (itftJtlf) rj: ft Texas Instrument Inc. (#£P#rlX*/£ 
51) *«TMS 320 *««DSP. ^Xfr##ftRma S ft Bftft 

#. ^«^E*^*JflBftffl1»E*ffi4**#A**.«K *p 
*E^**ft«NXN>MSl*ft^ f Jfc^ttJMFfiMMi &tB 
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#<AitTheta (M) i£*T* 0 41 «L{B«** g # - 

«, *#, *»i£ttffl*«l*«r**tt«ai* (TR), ##*inait 

*tt * ftSft 42 ±, W«attT#***f. (TR) 

#j|*Theta(T) i£*T*.«£, ft Theta (M) Theta 

r d = cos(Theta(M) - Theta(T)) 
fiA*ft«x (i, j) g x fn g : 

gx - x i-l.j + l - x i-i.j-l + x i.j+l " X i.j-I + x i+l.j+l " x i+l,j-l CD 
gy = x i+l.j.l " x i-l.j-l + x i+l.j * x M.j + x i + l.j+l " + l (2) 

itfaMf&fflTPi 3X3 Prewitt jRittf- : 



" -1 


0 


1" 




"1 


-1 


-r 


-1 


0 


1 


3 y = 


0 


0 


0 


-1 


0 


1 




1 


1 


1 
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G = Vg x 2 + gy 2 <*> = tan-i(gy/g x ) (3) 

tf«#*£»ff*flfflft#-^ (i, j) 4#, it#ii##*J9tt. 

^feijD, 8 ##ftDl~D8 fclfc*. 

^; te*#2rfi#£ D2 »*jM#»***4d**, 

*'T*Xt^ #i«^#f v ^* i F***lf H K*ftA*FFT £ft 
*S £ f" 16 X 16 W$L # # fcft. £ f v #4 f H #* £ ± tt * ft fcfi 

tt±#**T#T#ft*ft*^tii«*^t»#*Etto 
4B5^ffitt#ft»t, *iB#* 135° FILTER 

90° FILTER fo H FILTER H FILTER ft «f+, % 

f *^BA#iSt*i4**ft. £##90° FILTER 
+ , *ftft*--*ft4f #iffl1ll1»Aftife«*ft 0 *#* 



135°FILTER + , *ftfe«-iRft fif" 3**^*1* 135° ft® 

*tss (dsp) 42t#,tTo yumxtm&mm*TR$}mm 

*4i +, ###f£>N*|fc# 0 *p**^4##A^lff**, 

re 

TOP (*J5) " l.TOP, TOP + 1, BOT (fcft) - 1, BOT ^0 
BOT+1 ft, BPftfi*«#ft*±#*i-F5!rft***»**, *P® 
6 0f*. £*, tff-MPEG&«, i£a*t-5*&*#, 
2X2 ^£**#ft£&, 8X8 'Mil* ft 

«l*o**^8X8^1l|lt»#7C4llff*ft»(l«K), 

*. ****f#***«i*«±aft, mil, 
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±mi 0 fii*iR*, tff mpeg ^ m 6 %® 

t, ##*]£|DSP 42 ± 0 40 gffj DSP 42, lafcitfcT 

r] = ^IQElYlQE^. 
IVtopIIVtop.jI 

r7 = v TOP^VTnPxi 
IVtopUVtop+iK 

J IV BO tIIV B ot.iI } 
r , = V BOT*V R nT^ 

'VbotHVbot + iI } 

r . = V BQT"VTriP 
3 fV BO TllV T opl } 

r6 _ 'VROTilVTOPl 

(MAX(IV B0T ||V T0P I))2 

ft*, v (0 £i*#itf#tti£?*fc! o flkv^i^Bor-i 

ID 

r m = (Kl)Max(r 5 , 0) + (K2)Max(Max(rj t r 2 ), 0) 
+ (K3)Max(Max(ri, r 2 ), 0) + (K4)r 6 . 

t* K1-K4 0. 6.0. 15.0. 15.0. 1 0 &*, * T 
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*»fti£?**t (PW), **f fi^J5fti=^*:f ft* (B 

fiit^fctxftMT 7*i*. ii*»i*^ia*]/lltt*jft40, * DSP 
*ttftiS-#Tt#. «tiBffl6JJf^*3**»**a {80}, «J«;li 

4-^*ft*H-*Stt*l, Wi«^a-3** {82}, 
tfn*24fPAi# 0 M£in*fc£fct, 

f&-tf#ftfctfc#teiit£*? {84} 0 *P*it-5tt*^#*I 
#{82}, J8«|i*i£-*ta {85}, ttfc&$Ltm%$%>ft%%ftk 

to ft*tff]#'fe«/ffi6i*t, M#^T^I*S*tt#*tft^ 

ft {86}: 

v(n) =cos(vb(i)-^ vb(i+ l)ilfBlft3tA) 
ft*t, vb (i) fo vb (i + 1) tefiffrjM* g * (i) (i + 1) ft J§ fa 

{87}, tt****5ii»'N*#J I N«*lrifi3*t 0 
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ft##l*I*t, «*J»"F«#S*it**t**ttv(ii) {88}: 

v(n) =cos(vf(i)^ vf(i+l)4:|iIft)tA) 
A A, vf (i) vf (i + 1) ft fi-f frjjij* S ft (i) (i + 1) ft t ft* 

to 

vl=cos(vb(i)^ vb(i + l) A); VXA 

v2 = cos (vf (i) i* vf (i + 1) :tfS| ft * ft) 

&-tf#ttfctte#ttv(n)*vl *o v2 + ft&*#{89} 0 £ 
fet^#-3?ti* (Wp, *P®6#f^, TOP, TOP-1; TOP, 
TOP + 1 ; BOT, BOT - 1 ; BOT, BOT + 1 ; BOT, TOP) , # £ $ ft T 

ftfittt^tft^ttttfi, {90}, tt«#£*$&*t€7 

ID 

N 

r m = lK(r.)v(n) 

1 

ft*t, K (n) *tf-tft*p£fi*t, ftttfcH; ffiA, tff 

p 
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ft ft, TOP ii ^A4**±#*tft1»*tt, HUt ->N*Ai6xi6 
ft*#>l«*. topp at, fi£]*g#TOP ftii*i 

fct, ***TOP*ia*; 4TOP *ia*»tt«T,«fflft 
11^0 ^itri^to^r p ^itf ^bX* DSP 42,g$iJ&40 

*tf" T BOT &Jt 3f W »J14 BOTP ^ ttatff H # ft it 
#, *#, ^tt*#l*^T»-#i+# 0 ^*3*«#*(TOP) 
*n j| $ & (BOT) #,ff T it # . W r p H t ft * * ^ H ft * 
'f££fr p0 

r=3Kr p ) + 32(r d ) + 33(r m ) 
ft ft, 32, 33 *^S£tttt^»* 0.6,0.2,0.3.* 

*te*flLftniMtTHl, S#ftRtiOI*ffltfHft#, BPfiJffi* 
I f - W ft « gpj J* o *P*r/jNf»^ft4PBHL**tt«i(ftn* 
HTH2 (TH2< TH1) , ig#ft RtftX'JAffi ± £ fi] ft ft;*± ft 

TH2<r<THl, ftftMfctf TI*#Tfcft 2 R **» 
tffSIft#ft£^*34*T. TH1 fDTH2 ft*«tfc1)fcfr#|# 0.9 fo 
0-4 o 



*tr B ,r p *r 4 »^Taiifc!l7 t. t*.tt#*tr p {60} 0 « 

f &£*#ft&#»1|t*flL{62), #JL, r d {63} e fe 

ftfc#te]*t{64}. 

40 t, rJ^^niMLTHl *b 

TH2inttttft. jtD^r^f TH1, WilitlltfBlft^^i^** 

#tft&4iM$#, teijEHttftl*4DaS|3Irtjfft44± 

fWfo &*7lSift, *P*TH2<r<THl, Mft/SfrMB 9 

ft $ B ft tt£L£* £ * ft ft. 

ft#i£jjaf'J#£ (mask) 904 ± c 
jp« FFT 903 ±, te FFT £&Xfc;M#ifc&K 904 ± c 



904 #^^g^gA#*135°FILTER (ffl.5 +) #t$Rft 

FFT 906 ±, xt*|tatffS.$*, ^l£y*£$#£|*lft#£|$908 
(« S 908 **Xfl?#f|S 41 ft — FFT 903 ifb IFFT 906 ft 

fe&%m&&te$LTM&&%m®&&%. 910 ± G 

M^Dlll/^ 4 £ $ M' (916) ft FFT 914 ± 0 lk#ffi%912 
&4*&tt-Wft«iai#TR, #£, ttgJnU^iaj&i* 
TR' (918) ft FFT 914 ± 0 M' *o TR' ftft^FFT * jfcinfl* 
920 _L, jfcjfcft 920 »jji*ffifij|til»«3!t4^ 0 
922 t, te&^ttt | M' [i, j] -TR' [i, j] | IffV 
in^thft. tt&ft922 ft«r*^#'J/A*M'^TR' t»*ft»J* 

Y [i, j] (927) ft&&& 926 0 *P*fc£^ jRft [i, j] ft £H 
^fWfV, 926 it** M' tft#ftM [i, j], 

Y [i, j] 0 *n*fcjfi-f (i, j] ft*M^f- 

V, Mtt«ifc** 926 4*jfcTR' tftjRftTR [i, j] , flfK«£ 
ft # & Y [i, j] 0 Y [i, j] i/n PJ j* 4 ft tttft t * ft & FFT 7t 

fr928±.TttiEii-*|*«ig»#<tft900 + 

^WjE#*910?D 926 lj3AS4ft^7C40 



- 16 - 



+ . °mte$X920 fo 922 IJ3 A$7C 42 +, ^ ft** 914 *n 928 
|J3A$7C43 t) 0 

#*#*927 ttt/Sft*#^*ft*|tY [i, j] pTlX*B-tt 

a ft * w o ft it ft * *r vx it it te ft a * + ft a « x ft 

«aa*?tt**it#* 926 tat#i±«tt— (j 

* ft ft ft it ft fc f # f ij > T S M N- fi] ft £ ft ft /jx ft s ^ *T 

IHIfcftAX^fc.rtttfc*^ f ¥ftjfft«7f ^ftfcrUft 

'Mtf, f*&a*ft* 0 ft*TlX*FFT9i4 t^tr, 

M' *o TR' Si*, fl^, ftttJiiftff ft*. 

I**f" r ^H, a?|fcEJia*» 926, tt«#,ff«.>Nftj|* 
fti*» 0 W«4#»^a««ffl*ter^nRttTHl *iTH2in 

^ TR' ft*£^ o 

*t-e w ^tt*->Ni«»«^fttft,*#,*-^i^/-at 

*fttt<, E^aff^ttf ftiftffi 6a*/*4 0 Bio 

(1001) Jj«*J# TOPP(1002) ftftj£f£# UAniij^^ ttt^l^ ft 

1003 ± o 4^#£FFT(1004) +, 3«ttiL4|lttittf 
^ijDfiJ#xl005 ±, xfr 1005 ff*-^*fift ff?#* 
tt$&*ftft|gftF (DIFF)] MtfV, H^JSttiftF 
(DIFF)ft^ft, te«tV***»^*1t***|kflS90%. 
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e = 8 J 

*t F (DIFF) -e^^-^oTttJtjMkftinfciFttttm 
e = K4 IfC m 

At ft * *fti:H ft ft * tijtfc k rt, ft****. 

£926, ttftiti±A*M' t J?s3ft#IP*ftfif- 
£1$ Y[i, j] 0 
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mm ft ft 
i. mm* 

3. **HMff 




2 





if JMf*tt*ftr 



I 



I 



.62 



63 



I 



Klfr p ) +K2(rJ +K3(r d ) =r, 



.64 



81 "^v^ jg; S3 



i^&#5t«i^> — H v = 0 h 





86. 



v = cos(vb(i) M vb(i + 1) 



88. 



v = cos(vf(i)Jj vf(i + l) 



9 8 



89. 



vl = cos(vb(i)-5 vb(i + l) 
v2 = cos(vf(i)4 vf(i+l) 
v = max(v1, v2) 
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